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Æ>§±¥�¨¹²~¤y¯a¡£ÓB¬dµl³~¸�¢B¡£¢Ò �¡£¿F¬�Ã3ÿ�²�¢lª1÷lÑK¤aµ>¥�¤a³�¤y²i§�¨©¥�¨©³�¯y¾
¢>¥�¥gª«¥!ªE¤y³�¬�¤y³�¯y¥3²i§±§S³i´�¥!¢·¤y¯a¡±¥!¬�¡£¢�¤yµ>¥3¿�§±³�ÁU²i§S¬a¾V¬d¤a¥!¨ë¸�²�¬
¯a¥gª«»l®�¥!ª©´M¯y³�¨*ö�� <	5"<���=lögþ'ÁV¾F¤a¥!¬�¤a³35Vö'D�� 5�þ"D�ÁV¾F¤a¥!¬�ª«»>¥'¤a³
¤aµ>¥�³·¢>¥�¦�¸�²I¾©ª>¡±¬y¬d¥g®6¤y¡£³·¢E¯y¥�³·¯yª>¥�¯y¡£¢>¿UÃ

Q:4SZ!L!DV= � Z!ZgDV= � 9^4 Ë�µ>¥�¢>¥�ÓV¤�´M»>¢U®6¤a¡±³�¢©¡±¢�¤aµ>¥�Æl²�¯d¦
²i§±§£¥!§�²iÆ>Æl§£¡­®�²i¤a¡±³�¢Ö¡±¬�¤yµ>¥&¿�§±³�Ál²�§�¬d¾«¬d¤a¥!¨Û²�¬y¬d¥!¨ÊÁ>§±¾�ÃXË�µ>¥
¨¹²~¤a¯y¡£Ó�²·¬a¬a¥�¨�Á>§£¾ÐÆ>¯y³V®�¥!¬y¬�¡±¢l¬a¥�¯a¤y¬�¤yµ>¥�®�³V¥�Ü�®�¡±¥�¢F¤4¨¹²~¤y¯a¡£Ó
²i¢lª1¥�Ó>®�¡£¤y²i¤a¡±³�¢Å¶�¥!®�¤a³·¯ ? ¬k@�¶I²�§£»l¥!¬�¡£¢1¤aµ>¥©§±³«®�²~¤y¡£³·¢l¬�¬dÆK¥!®�¡Î¦
Àl¥!ª�ÁF¾�¤yµ>¥4³·¢>¥�¦�¸�²I¾�ª«¡­¬a¬a¥!®�¤a¡±³�¢¹¯y¥�³�¯nª«¥!¯a¡±¢>¿�ÆK¥�¯a´M³�¯y¨�¥gª©¡£¢
¤aµ>¥�Æ>¯y¥�¶V¡±³�»l¬�¬�¤y¥�ÆSÃ 2�²�®nµ¹Æ>¯y³«®�¥!¬y¬a³�¯ ÀU§£§­¬�³·¢>§±¾©¤aµ>¥�Æl²i¯a¤�³�´
¤aµ>¥�¿·§£³·Ál²i§S¬a¾«¬�¤y¥�¨ó²�¬y¬d¡±¿�¢>¥gª�¤y³©¡Î¤'²�¢lªÐ¢>³¹¡£¢F¤y¥�¯yÆ>¯a³«®�¥!¬y¬d³·¯
®�³·¨�¨�»>¢>¡­®�²i¤a¡±³�¢E¡±¬�¢>¥g®�¥g¬a¬y²i¯y¾�Ã
�'¡£ÏK¥!¯a¥!¢·¤�ÆU²i¯a¤y¬�³i´�¤aµ>¥�¿·§£³·Ál²i§�®�³F¥�Ü�®�¡±¥�¢F¤¹¨©²i¤a¯y¡ÎÓÖ²i¯y¥
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 �¡£¯n¬d¤!ÑV®�³�¢U¬d¡­ª«¥�¯�¤aµ>¥4¢>³�¢>°!¥�¯y³
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É�¢�²�®!®�³·¨�ÆU²i¢V¾V¡£¢>¿�²i¯a¦
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¢>¥!¥!ª«¥gª�¤a³�Ì·¥�¥�Æ�¤y¯y²·®nÌ�³i´«¢>³·¢>°�¥!¯a³F¬�ÃSË�µl¥ ³�¢>§±¾�¡£¢«´M³·¯a¨¹²i¤a¡±³�¢
¢>¥!¥!ª«¥gªB´M³·¯'¯y¥�¤y¯a¡±¥�¶V¡±¢>¿Ð²ÐÆl²i¯a¤a¡­®�»l§±²�¯'Á>§±³«®nÌ�³i´ ¤yµ>¥©¨©²i¤a¯y¡ÎÓ
¡­¬�²&¿·§£³·Ál²i§£¦{¤a³i¦�§±³V®!²i§�¨¹²iÆlÆ>¡£¢l¿&¤a³Òª«¥�¤y¥�¯y¨�¡±¢>¥Ð¸�µ>¡±®nµ¼Æl¯a³�¦
®�¥g¬a¬a³�¯�¡±¬�¬d¤a³�¯y¡±¢>¿1²&Æl²�¯d¤y¡±®�»>§­²i¯ÊÁl§£³«®nÌÒ³i´4®�³·§£»l¨�¢U¬�ÃÒË�µ>¡±¬
¨¹²iÆ>Æl¡£¢>¿Ý®!²i¢2ÁU¥¼®�³�¨©Æ>»«¤y¥!ª2¥!²·¬d¡±§£¾Ô³�¢2¥!²�®nµRÆ>¯y³V®�¥!¬y¬d³·¯
¬a¡£¢l®�¥Ê¡£¤4¡­¬�ÌV¢>³~¸�¢&µ>³~¸�¨¹²i¢V¾�Æl¯a³«®�¥g¬a¬a³�¯n¬�²i¯y¥3¡±¢�¤aµ>¥4Â�³�ÁSÑ
¤aµl¥�¢V»>¨ÊÁK¥�¯�³i´�®�³·§£»l¨�¢U¬�ÆU¥!¯ÊÁ>§±³«®nÌÒ²�¢lªÒ¤aµl¥�¢V»>¨ÊÁK¥�¯�³i´
¬a»>ÁKª>³�¨¹²i¡±¢«¦�ÁU³·»>¢lª>²�¯a¾�»l¢>ÌV¢>³~¸�¢l¬�¡±¢Ð¤yµ>¥�Æ>¯y³�Á>§±¥�¨�Ã 2�²�®nµ
Á>§±³«®nÌÒ³�´'®�³·§£»l¨�¢U¬Ê³�´�¤aµ>¥�¬d»lÁKª«³·¨¹²i¡±¢«¦{ÁK³�»l¢lª>²i¯y¾Ò¨©²i¤a¯y¡ÎÓ
²i¯y¥�ª>¡±¬d¤a¯y¡£Ál»«¤a¥gª1²i¨©³·¢>¿�²i§±§
³i´�¤yµ>¥�Æl¯a³«®�¥g¬a¬a³�¯n¬�¡±¢B¤yµ>¥4Â�³·Á
¡±¢�² � ¯a³·»>¢lªV¦�¯a³·Á>¡±¢��Ê³·¯yª>¥�¯y¡£¢>¿©²�¬�¬aµ>³~¸�¢E¡£¢& �¡£¿UÃ N>Ã��� ����� �!��QSJ#2{L��Ê<«G~D :Xµ>¥!¢¹¤aµl¥'§±¡£¢l¥!²i¯�¬d¾«¬d¤a¥!¨ç¡­¬�²�¬d¦
¬a¥�¨ÊÁl§£¥gª�Ñ�¤aµl¥BÆl²i¯n²i§±§±¥�§'¬a³�§±¶�¥!¯ �r� ���������Ð¡±¬Ð®�²�§£§±¥!ª�ÃýË�µl¥
¬a³�§±¶�¥�¯�¬d³�´�¤�¸�²�¯a¥�¡­¬ Æl²·¬a¬a¥!ª�¤yµ>¥'®�³F¥�Ü�®�¡±¥�¢F¤�¨¹²~¤y¯a¡£Ó©²�¢lª�¤aµl¥
¥�Ó>®�¡Î¤n²~¤a¡±³�¢2¶�¥g®6¤y³�¯ ? ¬t@�´M¯y³�¨�¤aµ>¥¼®�²�§£§±¡±¢>¿ÙÆ>¯a³·¿�¯n²i¨�ÃëË�µl¥��� ����� �!�¹´M»>¢l®6¤y¡£³·¢X¯a¥�¤a»>¯y¢l¬¹²Ò¨¹²~¤y¯a¡£ÓØ³i´�¬a³�§±»«¤a¡±³�¢l¬ ��³·¢>¥
®�³·§£»l¨�¢Å´M³�¯�¥g²�®nµ1¥�Ó>®�¡£¤y²~¤y¡£³·¢1¶·¥!®6¤y³�¯gÃ3É�"l³~¸�®nµU²i¯a¤'¬dµl³~¸�¦
¡±¢>¿¼¤aµl¥Å¬a¥!ºF»>¥�¢U®�¥&³i´3¬d¤a¥!Æl¬�¡­¬�¬aµ>³~¸�¢Ù¡£¢Ý �¡±¿lÃ 5Í²�¢lªX²

ª«¥�¤n²i¡±§£¥gª¹ª«¥!¬y®�¯y¡±Æ«¤a¡±³�¢©³i´ ��� �������!��¡­¬ Æ>¯y¥!¬a¥�¢F¤a¥gª�¡£¢¹¤yµ>¥�´M³·§Î¦
§£³~¸�¡±¢>¿©¬d¥g®6¤y¡£³·¢SÃ

Operations Requiring 
Interprocessor Communications

Solution(s)

Linear System

Factor Diagonal
Blocks

Calculate and Distribute Subdomain−Boundary
Block Modification Vectors

Factor Subdomain−Boundary Block

Solve System (possibly multiple times)

 �¡±¿lÃ 5«Ã  �§±³~¸�®nµl²i¯a¤�³�´r¤yµ>¥ �r� ����������²�§£¿·³�¯y¡Î¤yµ>¨�Ã
Ë�µ>¥ ��� �������!� ´M»>¢l®�¤a¡±³�¢�®!²i§±§£¥gª©²~´�¤a¥!¯ ¤yµ>¥4¿·§£³·Ál²i§l¬a¾«¬�¦

¤a¥!¨Úµl²�¬�ÁK¥�¥�¢�Àl§±§£¥gª�Ã�è�¤�²·®�®�¥�Æ«¤n¬�¤yµ>¥�§£¡±¢>¥!²�¯�¬d¾«¬d¤a¥�¨Ú²·¬�¡±¢«¦
Æ>»«¤'²�¢lªE¯a¥�¤a»>¯y¢l¬�¤yµ>¥Ê¬a³�§±»«¤a¡±³�¢E¶�¥g®6¤a³·¯ ? ¬k@�Ã�Ë�µ>¥�Àl¯n¬d¤4®�³�¨�¦
Æ>»«¤n²~¤a¡±³�¢Ù¥�ÓV¥g®�»«¤y¥!ªÖÁV¾ ��� ����� �!��¡±¬©¤yµ>¥Bª«¡­²i¿·³�¢l²�§�Ál§£³«®nÌ
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®�²�§£§±¾�¡±¢B¥!ºF»l²i¤a¡±³�¢l¬ ? ÷J@�²i¢lª ? 5�@6Ã�Ë�µ>¡­¬4¬d¤a¥!Æ&¡±¬4ÆU¥!¯d´M³·¯a¨©¥gª
¡£¢©Æl²�¯y²�§£§±¥�§«¸�¡£¤aµ©¢>³�¡±¢F¤a¥!¯aÆ>¯y³«®�¥g¬a¬a³�¯
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¤aµ>¥!¢Ò¤aµ>¥¹¬a³�§±»«¤a¡±³�¢ÒÆ>¯y³V®�¥!¬y¬�¡±¬�¨©³�¯y¥©®�³�¨©Æ>§±¡­®�²~¤y¥!ª�Ã¹ �¡±¯y¬d¤!Ñ
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